Introduction
The branchial apparatus, which gives rise to a wide array of structures that originate in the cervical area, is organized into pouches, arche s, and clefts (figure 1). By the sixth week of intrauterine development, the embryo exhib its paired branchial arches. Each arch is formed by mesenchyme from both somitic mesoderm and neural crest mesoderm . The arches are covered externally by ectoderm and intern ally by endoderm. Adjacent arches are separated externally by ectodermal branchial clefts or grooves and internally by endodermal pouches. Mesench yme gives rise to bone, cartilage, and muscle . Each arch has a corresponding branchial artery and nerve.
The first branchial arch gives rise to mandibular and maxillary processes.These processes co ntain the cartilage that forms the mandible, the pinna, and parts of the middle ear ossicles-specifically, the head and neck of the malleus and the body of the incu s. The first arch also gives rise to the muscles of mastication. The first branchial cleft becomes the external auditory meatus, and the first branchial pouch gives rise to the middle ear and eustachian tube.
The second arch gives rise to an operculum that contains the platysma. The second branchial pouch gives rise to the palatine tonsil and tonsillar fossa . The arch itself gives rise to the handle of the malleus, the long process of the incus, and the stapes superstructure, as well as the styloid process, stylohyoid ligament, lesser cornu, and upper body of the hyoid bone.
The third branchi al pouch develops into the inferior parathyroid glands and the thymus. The pouch open s into the pharynx in the region of the piriform sinus.
The superior parathyroid gland and the ultimobranchial body develop from the fourth branchi al pouch, also in the vicinity of the piriform sinus.
Developmental anom alies of the branchi al apparatus are not uncommon. In fact, they account for 17% of all pediatri c cervical masses, and they are the most common type of congenital cer vical mass.I Branch ial remnants are derived from the first arch in 5 to 10% of cases. ' In 65 to 95% of cases, the anomaly is derived from the second arch.' Abnormalities deri ved from the third and fourth arches are quite uncommon-each less than 5% of the total.' According to the most widely accepted theory regarding branchial remnants, branchial cleft anomalies are the result of a persistent branchial apparatus secondary to either well-circumscribed masses on the anterior margin of the sternocleidomastoid muscle. The fistulous tract ascends along the carot id sheath , then posterior to the common carotid artery, then superior to the superior laryngeal , hypoglo ssal, and vagus nerves; it finally open s into the piriform sinus.' Third pouch abnormalities may exist as sinuses, fistulas, or cysts, and most develop on the left side, probably becau se of the asymmetric development of the branchial apparatus.P Third and fourth branchial pouch fistulas are collectively referred to as piriform sinu s fi stula s by many investigators.
Case report
A 53-year-old woman was referred to us for evaluation of a recurrent left neck mass. She had first noticed the mass 3 years earlier, and it had been aspirated and drained at that time. The recurrence had developed only recently. She reported that the mass was not painful and that it had not grown rapidly. She noted no associated symptoms of dyspnea, cough , dysph agia, or throat pain . The patient denied any history of a neck mass as a child or young adult. Except for the previously mentioned need le aspiration , she had underg one no neck procedures. Examination revea led that the mass was a mobile, firm, nontender, 4-cm nodule at the level of the hyoid bone, anterior to the sternocleidomastoid muscle. No evidence of cervical adenopathy was present. Flexible laryngoscopy revealed normal bilateral vocal fold mobility. The thyroid was irregular with a superficial, anterior, I-em mass on the right. The trachea was in the midline, and breath sounds were clear.
Ultrasonography demonstrated a complex cyst in the left neck. Magnetic resonance imaging (MRI ) confirmed this finding (figure 2). Finding s on fine-needle aspiration biopsy were consistent with a benign cyst. The patient was taken to the operating room, where she underwent an uneventful excision of the neck mass. The excised specimen measured 4 x 4 x I em (figure 3). Section ing reve aled that the specimen contained cystic structures filled with yellowish gelat inou s materi al. Other areas were filled with serous fluid. The final diagnosis was a thymic cyst with a norm al parathyroid gland (figure 4). The patient did well at follow-up and has since shown no sign of recurrence.
Discussion
Third and fourth branchi al abnormalities have been reported in all age groups; they have also been diagnosed in utero. These abnormalities can be especially dangerou s in neonate s if they rapidly enlarge through a fistulous tract during swallowing. Such an enlargement can lead to tracheal compression and airway compromise." Huang et al reported a case in which a third branchial cleft anomaly presented as a retropharyngeal abscess."
A solitary third or fourth branchial cyst may be contained completely within the thyroid gland and may present as a cold nodule. Such a cyst might be completely intrathyroidal and may be confused with a thyroglossal duct cyst.? The signs and symptoms of such a cyst are broad and similar to those of more common disease entities. These symptoms include frequent or recurrent upper respiratory tract infection, neck or thyroid pain , and a neck 756 Figure 3 . Photograph shows the gross specimen after excision.
mass. Other presentations include cellulitis, hoarseness, odynophagia, thyroiditis, abscess, and stridor. Acute suppurative thyro iditis may also be associated with a piriform sinus fistula."
A definitive diagno sis is best reached with multiple imaging modalities because single-modality imaging yields high false-n egative rates. Ultrasonography is frequently used to screen neck masses, especially in children; it can identify the presence of gas within the thyroid gland , which is pathognomonic for a piriform sinu s fistula . Computed tomogr aphy of the neck with intravenous contra st is useful in that it may demonstrate the mass as well as air within the mass . Some investigators believe that the sensitivity of barium-swallow imaging is as high as 80% for diagnosing a piriform sinus fistula , and some have recommended the use of carbon ated beverages instead of barium for diagno sis."
The choice of treatment hinges on the relationship ofthe lesion to the piriform sinus .The treatment for a simple cyst that has no external or internal communication is complete surgical excision , to avoid recurrence .1.4 Successful treatment of a piriform sinus fistula is more complex. The clinician must visualize the piriform sinus fistula unde r direct laryngo scopy. This can be accomplished with intubation or injection of methylene blue dye. Neck dissection must then be performed with identific ation and preservation of the recurrent and superior laryngeal nerve s. During the dissection , the involved fibrotic tissue may be removed en bloc with the thyroid specimen. The dec ision whether to perform hemithyroidectomy will depend on the amount of invol ved tissue . If a fistulous tract is identified , it should be traced as high as possible and then ligated and excised as high as possible. Recurrence is more likely when thyroid tissue is not removed or when a fistulous tract is not identified." Failure to completely excise a fistulous tract may also result in the development of an esopha gocutaneous fistula postoperatively ." For more information and toregister, visit: www.calsinus.com Inquiries to(650) 462-3132 orsinusmdcsi@aol.com
